Although important strides toward gender parity have been made in several scientific fields, women remain underrepresented in the physical sciences, engineering, mathematics, and computer sciences (PEMCs). This study examines the effects of adolescents' subjective orientations, course taking, and academic performance on the likelihood of majoring in PEMC in college. Results indicate that racialethnic and gender underrepresentation in science, technology, engineering, and mathematics (STEM) fields are interrelated and should be examined with attention to the intersecting factors influencing female and racial-ethnic minority adolescents' pathways toward careers in these fields. Among those who major in PEMC fields, women closely resemble men with respect to their subjective orientations. The effects of subjective orientations on women's chances of majoring in PEMC vary by their secondary school mathematics course completion levels. Women who take more mathematics courses are more likely to major in PEMC; however, course taking alone does not attenuate gender disparities in declaring these majors. High mathematics ability (as measured by standardized test scores in the 10th grade) appears to be positively associated with women's selection of social, behavioral, clinical, and health science majors. This association is less robust (and slightly negative) for women in PEMC. While advanced course taking appears to assist women in selecting PEMC majors, women who enter these fields may not be as strong as those who select other, less male-dominated scientific fields.
In the last 50 years, women have made substantial strides, educationally and professionally. In most industrialized nations, women have been outpacing men in educational attainment since the 1980s (Goldin, Katz, & Kuziemko, 2006; National Science Foundation, 2011; Vincent-Lancrin, 2008) . By 2004, women earned 58% of all undergraduate degrees awarded in the United States (National Science Foundation, 2009 ) and comprised 55% of those enrolled in higher education in Organisation for Economic Cooperation and Development (OECD) countries. Boys no longer outperform girls in mathematics in U.S. elementary and secondary schools (Hyde, Lindberg, Linn, Ellis, & Williams, 2008) , nor do boys leave high school with more mathematics and science credits than do girls (Shettle et al., 2007) . At the postsecondary level, there has been a notable increase in the proportion of women receiving undergraduate degrees in science, technology, engineering, and mathematics (STEM), however the actual numbers of women in these fields lag behind those of men (see Hill, Corbett, & St. Rose, 2010) . With respect to careers, U.S. women now constitute the majority of those employed in the biological sciences (nearly 53% in 2008, U.S. Department of Labor, Bureau of Labor Statistics, 2009) .
Nevertheless, problems of underrepresentation remain, particularly in the physical science, engineering, mathematics, and computer science disciplines (PEMC). At the postsecondary level, fewer women enter and complete degrees in physics and engineering than men (Burke, 2007 ; Committee on Maximizing the Potential of Women in Academic Science and Engineering, 2007) . In other fields (e.g., mathematics), the number of women earning undergraduate degrees has stalled (Babco, 2006) or, as in the case of computer science, is "backsliding" (Busch-Vishniac & Jarosz, 2007) . National Science Foundation data show that in PEMC fields, women constitute only 39% of those employed in mathematics, 35% in chemistry, 26% in computer and information sciences, 14% in physics/astronomy, and 12% in engineering. Examining underrepresentation in engineering more closely, women comprise 23% of those in chemical engineering and less than 10% of those employed in electrical, aerospace, and mechanical engineering (National Science Foundation, 2009: Table H5 ).
Considerable effort has been directed at identifying the reasons for these persistent gendered differences. Factors likely to influence students' matriculation to college and subsequent selections of a major field of study include students' abilities (Hyde & Mertz, 2009) , the effort they devote to homework and extracurricular activities (Hallinan, 2008; Peck, Roeser, Zarrett, & Eccles, 2008; Stearns & Glennie, 2010) , and family characteristics (including family composition, parents' education, and family income; An, 2010) . Also influential are both the students' educational expectations and the expectations their parents have for them (Cheng & Starks, 2002; Schoon & Parsons, 2002) .
Other particularly valuable strands of work focus on the subjective factors that shape adolescents' interests in STEM majors and careers, the factors shaping students' course taking in secondary school, and how these course selections are related to postsecondary matriculation and college majors. The intersection of these factors remains relatively unexplored. This study focuses on how adolescents' subjective orientations and course taking influence gendered differences in their pursuit of STEM careers 2 years after high school graduation.
Gendered Differences in Subjective Orientations to Mathematics
A substantial body of literature underscores the differences in women's and men's socializations toward mathematics (e.g., Eccles, 1994; Lips, 2004; Watt, 2006) . Gendered differences in subjective orientations have been shown to emerge early. Studies have found that girls receive by age 5 years (Eccles & Hoffman, 1984; Huston, 1985) multiple messages from various sources regarding the "maleness" of science and mathematics pursuits (e.g., Farland-Smith, 2009; Hill et al., 2010; Jacobs, Davis-Kean, Bleeker, Eccles, & Malanchuk, 2005) . Such implicit and explicit messages, including those parents communicate to young girls regarding the belief that science is for boys, have been shown to have lasting effects (Jodl, Michael, Malanchuk, Eccles, & Sameroff, 2001 ). In the United States, gender differences detected in the eighth grade widened to the point that by the last year of secondary school, 12% fewer girls than boys agreed that they were "good" at science and mathematics (Bae, Choy, Geddes, Sable, & Snyder, 2000) . These are troubling findings when considering the likely impacts on students' development of what Carlone (2004) described as a "science identity" (i.e., the idea that one is a "science person" and can "do science").
Student engagement (and whether it differs by gender) has also been studied across disciplines and countries. While these investigations vary in their conceptualization and measurement of academic engagement (Libbey, 2004) , the term generally refers to students' investments in their studies, as measured by their affective and cognitive orientations toward and behaviors in school (Connell, Spencer, & Aber, 1994; Fredricks, Blumenfeld, & Paris, 2004; Johnson, Crosnoe, & Elder, 2001 ). In particular, engagement has been conceptualized by Csikszentmihalyi (1990) as "flow," an intense focus strongly associated with enjoyment of the task at hand, such that one becomes totally absorbed in the task. Decades of research on the experience of flow have shown that the state is most likely to occur during periods in which an individual's experience in highly challenging activities is balanced with mastery of specific skills (Hektner, Schmidt, & Csíkszentmihályi, 2007) .
Central to students' perceptions of their perceived abilities are self-assessments of their capacities to understand and master difficult course material and skills. Studies of students' confidence in their mathematics abilities have found that adolescent girls rate themselves lower than boys and that this comparatively lower self-confidence in mathematics is associated with lower rates of majoring in and pursuing careers in the sciences (Eccles, 1987; Ware & Lee, 1988) . High school girl's self-concepts appear to be particularly gendered and closely aligned with norms and values of their same-gender peers (Lee, 1998) . Across numerous studies, these gender differences in confidence in one's mathematics ability emerge during middle school and increase over time (Pajares, 2005) . When girls in secondary school assess their mathematics and science ability more favorably, their chances of aspiring to and pursuing careers in these fields increase (Eccles et al., 1983; Hollinger, 1983) .
Researchers have found that an open or closed mindset toward the ability to learn and achieve in mathematics, a traditionally challenging field, is indicative of future academic performance (Dweck, 2006) . Girls may be more likely to consider mathematics ability as an innate skill rather than a learned ability, suggesting that they may be less open to pursuing PEMC fields when they encounter challenges (Dweck, 2007) . Paradoxically, high-ability girls are particularly susceptible to turning away from mathematics when they encounter challenges in the curriculum. Experimental studies evaluating girls' and boys' mathematics performance after identical content was presented-in either a clear or confusing manner-found highperforming girls were the most likely to experience "debilitation" (Licht & Dweck, 1984) .
Gender differences in interest in mathematics and science, like subjective orientations more generally, emerge early and widen over time, leaving fewer girls than boys to perceive an intrinsic or utility value in these subjects in secondary school. The degree to which women value mathematics seems particularly constrained by contextual and cultural beliefs about the relationships among gender and abilities, competition, and career opportunities in certain fields, including physics and other "quantitative" sciences (Correll, 2004; Eccles, et al., 1983; Ridgeway & Correll, 2004) .
Research suggests subjective orientations (including students' engagement in mathematics, perceived mathematics ability, beliefs that most people can learn to be to be good in it, valuing mathematics, and students' likelihood of explaining their work in mathematics classes) can have potentially powerful effects on interest and persistence in STEM. Many of these orientations represent or are influenced by values adolescents acquire through their families and in other social contexts, including within their schools and peer groups. How students feel about mathematics (and other) course material is not the sole determinant of the choices they make when it comes to pursuing educational and career options. Also important are the experiences they accumulate and skills they develop through exposure to particular course material-each of which may shape, be shaped by, and/or operate in concert with their subjective orientations to affect the transition from late adolescence to early adulthood.
Correlates and Impacts of Gendered Differences in Secondary School Course Taking
The extent to which mathematics course taking patterns are predictive of gendered disparities on the pathway to various STEM careers has in recent years been the subject of extensive examination (see e.g., Crosnoe, Riegle-Crumb, Field, Frank, & Muller, 2008; Riegle-Crumb & King, 2010) . Considerable research now supports the role secondary school mathematics and science course taking plays in predicting future college attendance and completion (e.g., Adelman, 2006; Davenport et al., 1998) . Advanced course taking may affect the selectivity of the postsecondary institutions that students attend, especially for non-White students (Stearns, Potochnick, Moller, & Southworth, 2010) . Math course sequences influence adolescents' social positions in their schools, such that they travel through high school with peers on a similarly rigorous academic track . Decisions to persist in the most advanced math sequences are influenced by peer networks , in particular, those of same-gender friends (Riegle-Crumb, Farkas, & Muller, 2006) .
Less understood is how secondary school course taking may shape other factors (such as student background and subjective orientations) that may independently affect postsecondary enrollment and majors. Advanced course taking in mathematics and science varies considerably across individual high schools and among students with different background characteristics. Students from more affluent backgrounds are more likely to take more advanced courses than are their lower income peers, as are White and Asian students, when compared with minority students (Dalton, Ingels, Downing, & Bozick, 2007; Riegle-Crumb, 2006) . Low-income high schools, often attended by high percentages of minority students, are less likely to offer the opportunity to take advanced mathematics and science courses (Adelman, 2006) and have less access to resources for course advising to assist students in learning about STEM careers and postsecondary school choices.
In schools with a strong college-going culture, students, teachers, and families are aligned in orienting adolescents toward college. Teachers and counselors in such schools may, for example, actively disseminate information and resources to better prepare students for postsecondary education, potentially offsetting the disadvantages faced by less-resourced families (Schneider, 2007) . Such an environment may go a long way toward fostering the subjective orientations predictive of continued interest, persistence, and ultimately, success in specific STEM pursuits. An open question is whether the individual-and school-level factors that shape adolescents' interest in PEMC and other STEM programs of study in college drive-or may be altered by-their academic experiences. Particularly interesting is the possibility that students' subjective orientations influence the mathematics courses they complete in secondary school, potentially mitigating gendered differences over time.
The Present Study
Studies of gender disparities in STEM careers, often not distinguishing among these fields, have focused on differences in female and male orientations toward mathematics (e.g., Eccles, 1994; Lips, 2004; Watt, 2006) and mathematics course taking (RiegleCrumb et al., 2006) . While these factors each have been found to differentially influence female and male persistence in STEM careers more generally, past researchers on gender disparities have tended not to investigate the potentially interacting effects these factors might have on PEMC majors. This study investigates this issue, focusing on the longer term effects of secondary school students' attitudes and behaviors on PEMC persistence. Four specific hypotheses are explored: (a) Selection of specific STEM sciences, social and behavioral sciences, humanities, and education postsecondary majors varies by gender; (b) subjective orientations toward academic subjects in high school are related to PEMC persistence in college; (c) subjective orientations shape women's persistence in PEMC to more closely resemble the factors that are associated with men's persistence in these majors; and (d) mathematics course taking in high school influences the effect of female gender on majoring in PEMC fields. . In addition to data collected directly from the students, the data set also includes information from their parents, teachers, and schools, as well as their high school transcripts.
Method

Participants
Although the ELS: 2002 sample was designed to be nationally representative of 10th grade U.S. students, the base year sample includes more women (7,300) than men (6,800; Ingels et al., 2007, p. 106) . Investigating these gender differences and other missing data for this study, using imputation techniques, we found that the majority of missing cases were men who did not enroll in postsecondary institutions.
1 Further imputations confirmed that the subsample of those who declared a major (our primary focus of study) was not compromised by missing data (analyses available on request). This study reports on the women and men who declared majors by the second follow-up in 2006, resulting in an analytic sample of 2,990 students. Unlike other studies (e.g., Riegle-Crumb & King, 2010) , this sample includes those women and men who enrolled in both 2-and 4-year institutions. (Schmitt, 2009) Subjective orientations. Adolescents were asked a series of items tapping the extent to which they agree (1 ϭ strongly disagree, 4 ϭ strongly agree) with statements regarding their mathematics engagement-becoming totally absorbed in math and studying even if the material is difficult, their perceived mathematics ability-the ability to understand a difficult math class and master math skills, their mathematics mindset-belief that most people can learn to be good in math, their mathematics participation-explaining one's work in math classes, and their valuing of mathematics-belief that math is important.
Measures
Student academic experiences. Adolescents were asked to report the number of hours per week they spend on extracurricular activities (0 ϭ none, 5 ϭ 20 or more) and mathematics homework (0 ϭ none, 7 ϭ 16 or more). Course taking was based on the National Center for Educational Statistics' constructed sequences for mathematics (1 ϭ no course in the subject, 8 ϭ calculus) and science (1 ϭ no course in the subject, 7 ϭ Chemistry II, Physics II, or advanced biology). Students' academic grade point averages (0 ϭ 0.0 -0.5, 8 ϭ 4.0 or higher) come from the transcript file.
Independent predictors: Level II: High school characteristics. With respect to high school student characteristics, we include the proportion of the student population that is non-White (0 -100%). Additionally included are measures that have been shown to be associated with college enrollment: the proportion of students taking advanced placement and/or international baccalaureate courses (0 ϭ none, 10 ϭ 45% or higher) and the proportion of 2003 graduates enrolling in a 4-year college or university (0 ϭ none, 6 ϭ 75%-100%). These two measures were combined to represent a high school's college-going culture; items were combined into quartiles based on these distributions (1 ϭ low collegegoing culture, 4 ϭ high college-going culture).
Analysis Plan
We begin by comparing the distribution of men and women who declared a postsecondary education major with those who either did not declare a major or did not enroll in postsecondary institutions. Suspecting differences in prior subjective orientations by college major, we conducted a correlational analysis to examine these relationships. Given the effects of secondary school contexts on adolescents' preparedness for and interests in various scientific fields, we estimated hierarchical linear models (HLMs) to examine the effects of subjective orientations and course taking on college majors 2 years after high school graduation and examine whether they varied by gender. Our HLM models assume that students are nested in schools and estimate the effects of the predictors on the dependent variable, college major. Individual-level characteristics are entered as predictors at Level 1, and high school-level characteristics are entered at Level 2. In the notation below, b 0 refers to the intercept and b 1 . . . ϱ refers to the coefficient of particular independent variables. Additionally, i refers to individuals, j refers to schools, and q refers to Level-1 control variables. The general equation for both models is Level 1 (student-level):
Likelihood of specific college major (2006) ϭ ␤ 0 ϩ ␤ 1 student background characteristics ij ϩ ␤ 2 subjective orientation ij ϩ ␤ 3 student academic experiences in high school ij ϩ ␤ 4 q ij ;
Level-2 (school-level):
These HLMs include several interaction terms between gender and key predictor variables to determine how these factors in combination specifically affect women's choices of a PEMC major. Odds ratio comparisons demonstrate the degree to which these predictors affect the likelihood of declaring PEMC majors 2 years after high school, for adolescents, taking gender into account.
Results
Comparing Gender Differences in Secondary School
Descriptive analyses presented in Table 1 examine the matriculation patterns of women and men after high school graduation, distinguishing among those who (a) declared college majors, (b) enrolled in postsecondary institutions but did not declare majors, and (d) did not enroll in postsecondary institutions. We focus here, and in the remainder of our analyses, on those who declared college majors 2 years after secondary school.
Men constitute a smaller proportion of those who declared a college major. Men who declared majors tend to be from slightly more advantaged backgrounds; on average, their families are more likely to have higher incomes, and their parents are more likely to have completed higher levels of education and be married. Men also scored higher on their 10th grade mathematics ability test than women did, although their college educational expectations were lower than women's were. With respect to student academic experiences in high school, women who declare a college major Turning to students' subjective orientations, in the 10th grade, men's perceived mathematics ability, on average, was higher than women's, and they were more likely to agree with the statement that mathematics is important. Men also reported higher levels of being absorbed in mathematics and the belief that most people can learn to be good in math. With respect to postsecondary experience, when asked 2 years after high school if their secondary school math experiences prepared them for postsecondary education, men are more likely to agree than are women.
Comparing Gender Differences in College Majors
Two years after graduating from high school, women's and men's postsecondary majors vary considerably (see Table 2 ). As others have found, gender differences are greatest in the clinical and health sciences, with 15% more women than men majoring in these fields; more women (7.8%) than men major in education.
The next largest difference is seen in the PEMC majors, with 11% more men than women majoring in engineering. Two other PEMC differences are less pronounced; 5.4% more men major in computer sciences, 0.8% more men major in mathematics. Combining the totals across PEMC disciplines, nearly a quarter (23%) of men, but only 5.3% of women are majoring in the physical sciences, engineering, mathematics, or computer sciences.
Relations Between Subjective Orientations and Choice of College Majors
Secondary school students' subjective orientations toward mathematics are significantly related to PEMC persistence in college (see Table 3 ). With the exception of students' likelihood to keep studying difficult material, the overall trend of Table 3 shows that connections among subjective orientations and PEMC are the strongest, with increasingly less robust associations moving to the negative across majors. The highest correlations are found between PEMC majors and students' perceived mathematics ability (r ϭ .214), their valuing mathematics (r ϭ .183), and the extent to which students were totally absorbed in mathematics (r ϭ .113). All three of these subjective orientations in mathematics are also positively associated with selecting a biological science major, although less robust than found with PEMC majors (r ϭ .106, r ϭ .071, and r ϭ .076, respectively).
Believing that most people can learn to be good in math is positively and significantly related with being in a PEMC major (r ϭ .086); correlations with the other specific fields of study are insignificant, with the exception of "other" majors, which is negatively significant. Also interesting is the connection between the extent to which adolescents report that they would keep studying difficult mathematics material and their postsecondary majors. This item is positively correlated with biological sciences (r ϭ .106), PEMC (r ϭ .081), and social and behavioral sciences (r ϭ .052). However, it is negatively and insignificantly related to education, clinical and health sciences, and humanities.
Explaining Gendered Differences in Predicting Selection of Specific Majors
Recall that Table 1 reported mean differences in the subjective and academic experiences of female and male adolescents who declared majors, who attended postsecondary school but did not declare majors, and who did not attend postsecondary school. Given gender differences in selection of PEMC and other science majors (reported in Table 2 ) and the associations between subjective orientations toward mathematics and entry into these majors (reported in Table 3 ), the question arises: How do subjective orientations influence these gender differences in the selection of college majors? Two-level HLM multivariate logistic regression models were estimated to predict the selection of specific science majors: (a) PEMC, (b) biological sciences, (c) social and behavioral sciences, and (d) clinical and health sciences, as compared with all other majors. For each outcome, these models assess the influence of individual-level and school-level factors on major choice, taking into account the influence of the other predictor variables. Table 4 reports the likelihood of majoring in PEMC, biological, social and behavioral, and clinical and health science fields, using odds ratios. The unstandardized slope coefficients are reported in Appendix Table A2 . While the magnitude and direction of the main effects and interactions are shown in each of these tables, the odds ratios reported in Table 4 can be used to interpret the direct effects of gender on college major and the moderating effects of subjective orientations and student characteristics on these differences.
Odds ratios serve as a measure of effect size; an odds ratio relates the odds of an outcome occurring for members of one group to the odds of an outcome occurring for members of the reference category.
2 Recall that Table 2 indicates 23.0% of those men declaring a postsecondary major 2 years after graduating from high school chose to major in PEMC. Thus the odds that a man will declare a PEMC major are .299 (calculated as the proportion of those who do, here 29.9%, divided by the proportion of those who do not, here 70.1%). Table 4 indicates the main effect for female gender is such that the odds a woman will declare a PEMC major are .014 times the odds for men (here, .299); thus, the odds a woman will declare a PEMC major (.014 * .299) are .004. Using these odds to calculate the proportion of women who would declare a PEMC major (calculated as the odds/[1 ϩ odds], i.e., 0.004/1.004), our model suggests 0.4% of women would declare a PEMC major 2 years after high school. The fact that this fitted outcome differs from the raw proportion reported in Table 2 (5.3%) suggests that an even more complex model-perhaps including additional interactions among the variables-would be worth exploring.
Gendered differences in selecting PEMC majors. With respect to student background characteristics, there are three particularly salient differences: gender, race-ethnicity, and ability. Looking first at the slope for the main effect for being female in Table 4 , the odds ratio of 0.014 (with a slope of Ϫ4.28 as shown in Table A2 ) means that-accounting for the other variables in the model-women have a .01% likelihood of majoring in PEMC, while men have a .4% chance of majoring in PEMC. Second, race-ethnicity influences the likelihood of majoring in PEMC. These effects are distinct for each subgroup. Remembering that the reference group is White, African American adolescents have higher odds of majoring in PEMC fields than White adolescents (odds ratio [OR] ϭ 3.23); Latino adolescents, on the other hand, have lower odds of majoring in PEMC than do White adolescents (OR ϭ 0.76). Turning to the interaction terms for female gender and race-ethnicity, these effects are shown to be specific to men. With respect to the third salient background predictor, the 10th
2 Positive values for odds ratios range from 1 to infinity, while the set of possible negative values ranges from 0 to 1. 3 The moderation suggested by the interaction terms can be examined in detail with Table A2 , which shows the slopes for the main effects of each predictor as well as the slopes for the interaction terms. Statistical significance for the interaction terms is assessed using a post hoc test to evaluate the difference between the interaction and the main effect. Odds ratios represent the change in the odds of the outcome occurring for every one-unit increase in the predictor variable, relative to 1. Odds ratios for the interaction terms were calculated by adding the coefficients of the main effect and the interaction and exponentiating this sum. Statistical significance for the interaction terms is assessed using a post hoc test to evaluate the difference between the main effect for female gender and the interaction. These models include the following predictors, not shown for space constraints: family composition, family income, college educational expectations, parent expectations, hours spent per week on math, and weekly extracurricular hours. Full tables are available upon request from the authors. Unstandardized coefficients and their standard errors are reported in Table A2 . PEMC ϭ physical sciences, engineering, mathematics, or computer science.
grade mathematics ability test score has a positive main effect on majoring in PEMC (OR ϭ 1.36). Turning to the interaction between gender and mathematics ability (female * 10th grade math ability test), the odds ratio suggests that the slight effect of 10th grade math ability on gender differences in selecting a PEMC major, as opposed to other majors, is not practically significant. We return to the interaction of ability and gender in students' selection of other scientific majors below. Adolescents' subjective orientations toward mathematics are found to influence the likelihood of majoring in PEMC. Adolescents' chances of majoring in PEMC are positively influenced by their self-reported perceptions of mathematics ability, their valuing math, and their belief that math ability can be learned (mindset). Adolescents' self-reported engagement has varying effects on majoring in PEMC. Perhaps surprisingly, persistence in (domaingeneral) difficult material has a negative effect, while becoming absorbed in mathematics specifically has a slightly positive effect. The interaction results testing the potentially moderating effects of subjective orientations on gender differences in selecting PEMC majors suggest that while women are statistically different from men with respect to these orientations, the practical differences (in comparison to the main effect for female gender) are small. Those women who major in PEMC seem to resemble men on their subjective orientations toward mathematics.
Accounting for the other predictor variables in the model, each additional mathematics course completed increases adolescents' odds of declaring PEMC majors (OR ϭ 1.11). This main effect also has a small but important moderating effect on the main effect of gender (interaction: .024; main effect: .014).
School effects. These analyses were conducted as multilevel models to account for the clustering of responses by school. The results indicate that within this focused study of differences among those who declare majors, school effects are relatively weak predictors of determining the majors adolescents select in college. Here, the intraclass correlations refer to the degree to which adolescents who attended the same high school resemble one another. The intraclass correlations are significant in two of the four models. Students in schools with stronger college-going cultures and with higher concentrations of minority students have higher odds of pursuing social and behavioral sciences majors. Those in schools with higher college-going cultures have lower odds of pursuing clinical and health science majors, however.
Gendered patterns across disciplines. This pattern of small moderating effects observed for PEMC major selection does not hold for the other three categories of majors examined here: biological, social and behavioral, and clinical and health sciences. Recall that we reported the national figures for women's and men's entry to specific scientific fields in Table 2 . Examining the main effects for gender, we see large gender differences in selecting clinical and health sciences majors and more modest differences in selecting other scientific majors. Women have a 70.7% chance of majoring in clinical and health fields, after controlling for the predictors in our model, while men have a 25.4% chance. Meanwhile, women have a 20.4% chance of majoring in biological sciences, while men have a 16.9% chance. Similarly, women have an 18.9% chance of majoring in social and behavioral sciences, while men have a 14.5% chance.
Race-ethnicity. Racial-ethnic characteristics directly influence choice of major in all three categories and-in most casesmoderate the influence of gender as well. However, the direction and magnitude of these effects varies across models. As in PEMC, being African American has a positive main effect on the chances of majoring in biological sciences (OR ϭ 1.45) and social and behavioral sciences (OR ϭ 1.37), although it has a negative effect on clinical and health science majors (OR ϭ 0.79). Being Latino has a negative effect on clinical and health science majors (OR ϭ 0.41), as it does in PEMC majors, but has a positive effect on biological science majors (OR ϭ 1.53) and social and behavioral sciences majors (OR ϭ 1.35). Being Asian positively predicts majoring in clinical and health science fields (OR ϭ 2.54), but negatively predicts majoring in biological (OR ϭ 0.70) and social and behavioral sciences fields (OR ϭ 0.86).
The magnitude and direction of the moderating effects of raceethnicity on gendered differences in choice of major are distinctive. In the biological sciences model, the main effect for female gender is positive. Asian women have higher odds of majoring in biology, and Latina women have lower odds. In the social and behavioral sciences, Latina and Asian women each have higher odds of majoring in these fields than do White women. Finally, the odds of majoring in clinical and health sciences are almost double for Latina women, compared with White women (interaction: 13.67; main effect: 7.10), but are smaller for Asian women (interaction: 2.94).
Observed versus perceived ability. Two of the most powerful predictors of majoring in PEMC fields in comparison with other fields are observed mathematics ability (as measured by 10th grade ability test scores) and perceived mathematics ability. Mathematics ability test scores are the strongest direct predictor of majoring in the social and behavioral sciences (OR ϭ 1.51), and those scores positively moderate women's likelihood of selecting a major in this category (i.e., interaction: 1.44; main effect: 1.38). Observed mathematics ability has a direct negative effect on majoring in clinical and health science fields (OR ϭ 0.59). However, when we focus specifically on adolescent women, we see that test scores positively moderate women's likelihood of majoring in the clinical and health sciences (interaction: 8.68; main effect: 7.10). In contrast, observed mathematics ability has a negative moderating effect on women's entry into biological science fields (interaction: ϭ 1.57; main effect: 2.08). Meanwhile, perceived mathematics ability has a negative moderating effect on women's selection of clinical and health science majors (interaction: ϭ 6.05; main effect: 7.10) and social and behavioral science majors (interaction: 1.18; main effect: 1.38) but a positive association with biological science majors (interaction: 2.29; main effect: 2.08).
Engagement. Both of the math engagement measures moderate the effect of female gender on declaring non-PEMC majors. Increased persistent study of difficult material positively influences women's odds of selecting biological science majors and social and behavioral science majors but decreases their chances of clinical and health science majors. Becoming totally absorbed in math positively influences women's odds of majoring in biological sciences and social and behavioral sciences but again decreases their odds of selecting majors in clinical and health sciences.
Course taking. As in PEMC, mathematics course taking moderates gendered differences in the selection of scientific fields 2 years after high school. However, while course taking interacts with gender to increase the likelihood of a PEMC major, it has the opposite effect for non-PEMC science majors. Examining adoles-cents' paths from secondary to postsecondary education, mathematics course taking decreases women's odds of declaring biological science majors, clinical and health science majors, and social and behavioral science majors. Table 5 reports on analyses examining distinctions in the effects of subjective orientations on PEMC for those who completed either moderate or advanced levels of mathematics course sequences in secondary school, based on high school transcript data from the ELS: 2002 study. Moderate course taking is defined as having completed some college preparatory track courses in mathematics, specifically, Algebra I, geometry, Algebra II, trigonometry, and/or statistics. Advanced course taking is defined as having completed precalculus or calculus.
Subjective Orientations for Adolescents Completing Moderate or Advanced Math Courses
Turning first to the main effect of gender, these results show that women who completed higher course taking sequences have higher odds of majoring in PEMC fields. Among those who completed moderate levels of mathematics in secondary school, women have a 0.2% chance of majoring in PEMC fields, compared with men, who have a 2.6% chance. Among those who completed precalculus and/or calculus in secondary school, women's chances of majoring in PEMC were notably higher; they have a 16.0% chance of selecting a PEMC major while men have a 19.3% chance of selecting a PEMC major. While course taking increases women's chances of going into PEMC fields in postsecondary school, advanced course taking does not close the gap between women and men.
Subjective orientations do moderate gendered differences in majoring in PEMC fields, however, and both the magnitude and direction vary by course taking level. Moderation is assessed by comparing the odds ratio for gender interactions with that of the main effect for female gender. Participating in mathematics classes is a positive moderator for women in both levels of course taking; however, its influence is more pronounced for advanced (interaction: .96; main effect: .80) than for moderate (interaction: .11; main effect: .09). Among those who completed higher levels of math, however, there is a negative moderating relationship between perceived math ability and female gender (interaction: .66). A similar pattern is found with respect to mathematics mindset such that accounting for the other predictors in the model, women who completed advanced courses and believe that mathematics is an ability that can be learned perhaps surprisingly have lower odds of majoring in PEMC than women would, irrespective of their mindset (interaction: .40; main effect: .80).
Engagement in mathematics as assessed by persistent study and absorption is a positive moderator of gender differences in the advanced course taking model (interactions: .87 and .88, respectively), indicating that women who complete these courses have higher odds of majoring in PEMC than do women who are not as interested or engaged in mathematics. Absorption in mathematics is a negative moderator of gender differences in the moderate course taking group, however (interaction: .04). In the moderate course taking model, valuing math also negatively moderates gender differences (interaction: .06), indicating that women who are interested and engaged in mathematics but do not complete advanced course sequences have lower odds of selecting PEMC majors than do women who are less interested and engaged in mathematics.
Discussion
Using a nationally representative longitudinal data set, our analyses focus on the underrepresentation of women at the postsecondary level in the subject areas of physical sciences, engineering, mathematics, and computer science (PEMC). These analyses specifically examine the effects of subjective orientations toward of mathematics and course taking during secondary school. Consistent with other research, we find that women are reaching parity in the biological sciences and eclipsing men in the social and behavioral and clinical and health sciences at the postsecondary level. Men continue to strikingly outnumber women in engineering, mathematics, and computer science. The small gender differences in the physical sciences are not statistically significant.
Several subjective orientations are associated with pursuing PEMC fields and influence gendered differences in selection of scientific majors. When subjective orientations are considered in conjunction with course taking behaviors in secondary school, the results for PEMC identify several distinct gender differences. These findings suggest several different hypotheses as to why women are less likely to pursue careers in these fields (Hill et al., 2010) .
PEMC and Other Scientific Fields
Students' perceptions of their abilities, their interests, and their engagement in specific subjects are likely to affect performance and future goals (Eccles, 2005; Eccles, Vida, & Barber, 2004) . Building on existing concepts, we examined the effects of a series of measures of subjective orientation toward mathematics, across fields. We find that these subjective orientations are most closely associated with declaring PEMC majors. Adolescents in PEMC majors were more likely to perceive themselves as having mathematics ability and, coupled with that, were more likely to believe that mathematics is important. Even though PEMC majors as a whole have positive perceptions of their mathematics ability, women with the highest tenth grade mathematics ability scores appear to choose social and behavioral and clinical and health science majors 2 years after high school, over PEMC and biological fields. Overall, these results suggest that women who pursue PEMC majors in college are not the women who were the highest performers in high school.
Gender, Subjective Orientations, and Courses
We then turned to examine women in PEMC more closely to gain a clearer understanding of how their secondary school experiences have shaped these differences among orientations and performance. One of the key predictors of college major has been advanced course taking in mathematics and other academic subjects (e.g., Crisp, Nora, & Taggart, 2009; Riegle-Crumb & King, 2010) . The gender disparity in PEMC is strongest among those adolescents who do not complete the most advanced courses in the mathematics secondary school sequence. It may be that women in PEMC had high interest and engagement in mathematics in 10th grade, and this may have motivated them to persist in taking more advanced courses, even though they received lower test scores than men. We have some evidence to suggest that mathematics course taking may be a driver for sustaining women's positive subjective orientations toward mathematics, even when their performance is lower than that of men.
The results comparing the moderating effects of orientations on gender differences for women who completed either advanced or moderate levels of secondary school mathematics show positive associations between the likelihood of majoring in PEMC and interest and engagement in mathematics for the high course taking women-which would be expected. The lower course taking women who went on to major in PEMC were less interested and engaged in mathematics in 10th grade. Women who major in PEMC after completing moderate levels of course taking in secondary school have higher perceptions of their abilities and a more open mindset than those who do not, but women who completed advanced mathematics courses have lower perceptions of their abilities and a more closed mindset than those who choose other majors.
It may be that women's confidence in their ability to succeed is eroded in advanced mathematics and science classrooms. This could also affect their grades. At the same time, for those women who major in PEMC, their engagement in mathematics and valuing of mathematics closely resembles that of men. Women who major in PEMC may find mathematics no more challenging than do their male classmates, but their performance may be affected by stereotype threats pertaining to the idea that women are less likely to succeed in mathematics.
Altogether, our results suggest that increasing women's mathematics course completion is important in addressing gender disparities in PEMC careers. However, our results suggest that course taking alone is insufficient. While the women who select PEMC majors are those who complete the most advanced courses, the women with the highest mathematics ability early in high school go on to pursue those other scientific fields in which women have either gained parity or are eclipsing men (biological sciences, social and behavioral sciences, and clinical and health sciences). PEMC majors attract those women who are the most prepared but not those who are most able.
Limitations and Future Directions
It is important to underscore that we are examining secondary school experiences and that it is possible that women's mathematics ability scores (measured here in the 10th grade) improved by the time they graduated from secondary school. It is also possible that women's performance in PEMC more generally becomes stronger in college, something we are unable to assess as the next wave of data are not yet available. However, there is other evidence that suggests that women continue to leave PEMC fields at greater rates than do men. One concern is that additional attention may need to be placed on helping girls who show strong interest in mathematics and other PEMC fields in high school achieve more scholastically. Clearly, there are some experiences occurring in secondary school classrooms that are affecting women's performance, even when their value structures are similar to those of men.
We cannot determine in this study whether women who major in PEMC are underachieving. It may be that PEMC fields attract women confident in their abilities, irrespective of their skills. Given that women who major in PEMC look more like men, we suspect socialization factors may be affecting their performance. It may be the case, as studied by others (e.g., Eccles, Vida, & Barber, 2004) , that other fields are much more attractive to women with higher ability scores in mathematics. PEMC careers are often perceived as solitary, dominated by men, with few female role models and perhaps few perceived opportunities to achieve success. Further, it may be that other fields are perceived as more amenable to balancing careers and families. At present, it seems some progress has been made in interesting women in PEMC courses and, potentially, careers. To continue on this positive trajectory, it may be necessary to look more closely at what happens inside these postsecondary school classrooms, and why women's performance in these areas is still lagging behind that of men. 
